L~ U”,&v’ 9

& ””c‘? )-AJ ) A 65)[0.»2'5 S 6d9°>

1> S g 408y Awlio g g Lol y (w9 (S Aatin (Jlost

gk ) Jolo oui (s 4 30 gAY 99 (4l 2 ww S ig
Saol g/ 39 Y (bt S g (S yW

r‘_ggblh M0 oS0 ‘YUSJ%H Oy ‘*G,Jl.b%l [W=PRVES ‘*oa-w oo S ;’*"‘u.iug ol

At c0l] Coio g wle oSl «65yellio o Slgo swign 0l (5S>

Ol Gt g ple olKiil cs5y5llio g dlge winn 0aSils bl

sl Slo o8l syl g Slgo  uudiges 01515 Lokl |
* nayebpashaee@alumni.iust.ac.ir

4S8

ralléo ol Mb/

St 0 IS slagmsd Eb clayizt 0 292 pe slin) 205 rle San b (s sloyidy
o e slayidas gl ol 0 AipS o )8 ol g0 SUbE ul 83k 5 ) slod il
w3 iz 14 Y j 5) 0 oMl Sl S3g) 4 NICTAIYIYSZ i jlokd (oilod)d 5 Jpano
NS io iy LB, S S mo S b Gyl Spi o ladiges S Jlac/ Hastelloy—x LT
S ooy o el 10 0k JS5 Sl s 5 gy SN 5 5y o Sing oo Lawosi latipa
b Lo (o 3 ol S5 )5 o 5 o thdasiido ] oy A plooi puSy) x5
2 Moy i (S0l (s okin 0550 gy 1 525 o )3 i (6p S0 gl gy Ko
sy g 4S5 b Gl gy gy pSig Koo U] gl oS 02y ot () e (sl stiiny
pALE oo (it A oy (Pl sl (ool oS g RBRT LS by oS (gl )
2 Y (Dl o by 2 (SUS 4Y 4Y 5 Gl b Gl (e Spi Jlasl 1y lodiges
Sy 4 T (5ol ol ] ol Gl 0kis clivds s (gla iy b i (47 gawg ibolio
olizo (sla gy plo My 25 (645 ol s 0 (2L gy 45 330 T 1 ST okiny Sl

il o Joub b5 D b digad Gas dlhio] o i (4S50l o jol8 diged o2 0l

WS Slyye YV il
WA L3I YA 15l

05ly Al

> Sad w0l (gdids )
0.ig 9 4980 eilows i

LSLQ’L}“"?)P éb abdse 5 u.'{)lp d.:‘.c n_i.» bbu‘ )92.2.:»

o _ doddo —)
sloagm)ss ) 035k Cunl 485 )13 a5 3)50 (5
L g Coml cpygd 4 (93959 €0 55 slod & atnly (558 Ayl dw clayids ledlatwl pa31 cla Sl )

Yo



o gy S by Al g 5 Bl jyy oy <l S cJlos]

ol AT 4 g b 0g e (5518 Ll 4 5 (Sl
Ay AT a0y ] d g e Sl &ylys 31 s Y
[NV 4] 358 0 43S (TGO) ) > 4y

2 a8y L6 Sl e slaids 2,8 paxie ol
Cool 0a sl (2l9p 5 (o) Somys € Sacaond
FogyS =l 9y p 03yS lidos il s Jlo U
Lo p)S 4SSl 32 Ly agi plosl YL Lod (sla iy
a8l iali8l glod S ysk 4 ()l e ol
O dlwg il plEiadg; Cansls liored Lol o]
hTBC g (g J Klg oo o8 2,558 (> by
Feaws L8 &l slafl (om0 )3 (SUlas o b
9 )l blasl Bl pas .l )l3)98 0 (ol Coonl
Y 1) o Ll S e Juab o (Seolyus g s5t6 Y
oS 5 obul &4y bawly 4Y gmelinst 3,3 TGO
sladSew (b Ly (b dwg g 5 Y &Y
e yi Doy 59y Glalllas a0 .00)8 o Syl
Sl A glagiode (St pllotiul 5 cusid
o=l glizebl bl 5 (LS yae L sl 0 55 pote
DY AVl (2l 3L glales ) b iy

So )Lid) S92y Sos 35m0 53 Fgo (LSS
9 e Cblis 90 donit )3 g Laiody ()l
Loy £l slmise Slabd A bo s os o153
B8 a8 Cl (Sl s By (3905 (S
ool chusly Y olard S 5 Mol yman Jelgs
st 7 5 o) Sl g Lo 558 bdlrs 18] 65
dwgi g (>hb )3 Sy Jhdg Jlesl sl gy sile

! Thermally Grown Oxide
? Thermaly Grown Oxide

&R-

b RISl e LS 033l B sled 38!
e Sloml czge (Sl s laiady, Sl eslizal
sled an Com Y 5 (lod Jials womis 35 ()l
Ol cage Y 5 slo RS e e iy pdaw
048 SB ol plie Gl g g ) 033k
ol e slagiods blje dler 5[V ] 090 0
sbed lalidl i Eb LS les Galidl 4 olsie
2SS LS by il (plesily ialjdl) 4 55
sbod (tals fplasily GRalBl) B (slod (ol s (19
Ol38l) 08 SIS S Gl 0 e (g Y )
Omes sl (Sl e i als (oliad jes
il g ool g (Cladad jas iul38)
OsplienST g (53)95 Bl ) die) yige clablore >

{7=¥] 2900 o)Ll (loaiz s (2015
o S e g Gl )l e slaidg
S| i Vg ann (Saalyr 9y &Y — 29y &Y
Crr wiyel dpuSIF-AT ol o 4y (Z102) i 25
ol ol il el LigS 5 JUgS15 36 (gilo
iS55 —baoly Y [AY] el dodsd peans (slod il
O g dy S 4l iUl g (gl boly Y
Y oyl aalss .cul MCrAlY (M= Co, Ni, Co/Ni)
Y Oy Sl sl (o lail)d (3905 w218
pis plalS p ogde dawly Y .l Y pj 4 (29)
3l g Y 25 g (Seslyo gy Y ol Gl
V] a8 o sloml 1) €5 (538 9 (gealinns] 4 Coglie
s basly &Y ol YL claled )3 (yizren [A
=9 Y Syude Jabd 3 oSt aY S S 4




Syl por (owitigo 9 ple

(S ol Slge (SSlo (ol (s (sl 02ig)9,850
4B)S )lyB ang )50 sl laptdy 9 SIU slaaY
Iy 9l /95 dlasl jd i (puand ClblB S5y ol o]
DY NPl oo o2l

N8 s 3)50 sl 3] lal > 0859)9,85L (i)
O Sl A 02ig)9,850 (g, [IA VO]l aib S
5 S5 ladnY S dals Sy s Sl oly s
bl gy cul DYy o0 )13 oalatul 550 Lo sty
D3l el 1) 5o /9 )Sn slaal )3 A5 (s
0Pl O Sl (5 0e3)I8 sl I3 0239)5,850 s,
Slg >S9y ol ol Sar8 sl slal 13 Sl (Sl
gaw So b peled 3 1) ulell gy S 8 > Cueglie
DA o i (552095l dlal 43 505 Jlos] 31 5

A5 O Sl ) 99 0359)90 ST (IS yobo
oSy S5 3l onlaiwl Ly s 390, —cadl o)l
P-h (iomie  oalistal Ly (i s g (i g 8
CoS 4l 53 0kigye8 (98 el Sl (b9, 099
B)y9)8 Jomo 5550 > (Sl (oS 5 bl i
Joe i cade g ojluil 4 S 5 ol Jsbo 98 sl
Sy Job 8,5 ol L ol ol (53843
Jsbo Ly ol auslio 5 (55 6l gl (59 U b g 8
3393t G Jldie (BT (i gl s (59, S
Ol 3 4Bl dengs (sl g 48T Sl (o 98
D50 LacSialyw plas 35 dlge (gly Ailg5 o s SSS
2> Sl oagng b )l o elim il )3 &S 3,5 1,5 el

Do o Moul 13)8 5 S35 e ydy el Sl

7 indentation fracture technique

Ll lodisS puesd 38 YU 2T L 5 slasiidg
Sy (aal jlead ganaryd Sl e g il
Jools Seel i g 518 S5 (20y05 i b bgloe
Calbd Cpr > by S 5 4 b s 9o
8 g9y o Lowiitas 45 (5518 Lauly &Y a0y Ve
ool (9 42Y o> Ver g e Jlasl die;
€9 Ol Aard Sl S e e 2l s (S
ool g s 0 olowdly bl 1,3 ¢y,
s ol endb g plejen job o wglite glaydg
B okl )90 (slo3 1S yobo 4 il (slaeY
DYY YVewl a8
3929 Wi (s Sl (gl (ilisee (slaybg) 059 ye!
Lo yicde 0 L (ySejlasl gl yos, [YO-VF ]l
eyt by 5 e slais) 09,5 33 4 Ygens
0 Vgmome oy Sl Gl gy g5 e
S DS oo g pSoiluil ]y i L b e sl el
555 Gl 3l A ke (LT (gSejladl la b,
995 Gl ¢ Y Gl g lS8 5 B9, ¢ S
e gl ) o 85 029085 il i il
5 blje ooy cnl I S didbiee pPend pan g
6 eSoil] slaybgy 2l [YO-VE] 5yls soteie coles
Lil o diged pdaw O i polde duwlore 4y (018 i
W iges os 3 15 (g puSojul & bgrye slaig, 9
o9y >3 el )3 . Xg b oo ashad 55 &4 poxie
| X-Ray Diffraction
2 hole-drilling
3 layer removal
4 neutron diffraction

5 Raman spectroscopy
6 Nanoindentation



o gy S by Al g 5 Bl jyy oy <l S cJlos]

oAb (x> g (Jgeme ()l Sl idg )lSLe
@l romen Al Jlosl (alowdly il (b9, 4
o0 dlou! Klewy s &S Cawlodly L LS Slalllas
sl Loyl @ (g LB (e 4 (pils 2 5
Dl 03le g9 9 4Y 5 s (sjlweslel (w3 by,
bl ) (sl Slowy (35 Gend po3) cnlply ol ditunly
Olalllao copl p0gMe 33,5 o zylas dalllae yo yasuin
9 Uiy > Sl (A5 (225 (6 S0jlul 4 bgye (S
50310l &y 39000 L «glite (a3 yiubsy (sl by,
2 Slowny S @298 (ke b g (e Slowy 15
Sy (SSlSe gy L pidgy Cunles (slil,
SEIVY=Y e Y e oo &) a8y gl o canl ids
S b s> (228 Uy ReR ol 50 90!
L Slowy (5 (5500l jslate 4 [V) ] Sen 9 Mao
Ot el (gbiwsly )3 009)9,893L by 5l edliiwl

sl 045 gy 1 Jgu8 JB B3 b g diged 55

&R-

35 Slge o 59y bawgio (6958 b (K898 el
EUIS S P W Y S ) IFN] | PR P C )
= O Tl 505 by [V ]rsd e dbml (Kb )g )8
A5 )15 0dg9,89L (653, (dmie g (5)IS )L e
Gl b & oo oyl ol Glalejl 3590 ge )3 s
T (s Sl 45 S Sy 5 S Ol
=79 9 (8ye Olalllas 3,8 o 58 ealaiw] 590 dlo
P-h oxie y glalesMe LB 51 55 a8 awd o lis
Slesleiwl L oads (g,S0jlul  SGlKe oled 4y bgsyo
WOk VY ¥) d])—.’ (&A= Lﬁuui’ﬁ) .b)b o.\js)”é?}lj
DOJlaBl arwgs 08595958 P-h (sla soxis 51 Slows

100 pm 100 % TC

200 pum 100 % TC
100 pm 25 % BC + 75 % TC 400 pm

100 % TC

100 pum 50 % BC +50 % TC o o

200 um| 50 % BC+50% TC
100 pm 75 % BC + 25 % TC
100 pm 100 % BC 100 um 100 2 BC 100 pm 100 % BC
20 mm B 20 mm i 20 mm

¥ 25 ¥ T / Y 5
@) <) =)

gy (Al gy 23ims JuSis Y 9 LY ) Jold (F)1 dww Sldigy el 42 goze Suiled i guai — ) JSB

LY 7 0ad ($3u4z)d (FI dw Glbgy (7 9 LY w 0ad ($3u42)5 (S s Glbgy (@ Vg (Jo1> s

lasuie 3JUT 5 ;155 5 50 digad (g5 005 (g )
€95 93 ) LIS 9 Oyl @il LS opl o el Lidg

00 (A ud > g (Jyeme Tl A Giides i

2 el -Y




Syl por (owitigo 9 ple

9 rtesko A g ytedio & (55 g Jsb 4 S5 Jlaitne
oy yaie .55 odlel ieghie B dgds )3 Cuolbes
§ yhogigdg Sl JUI 51 Y 55Ul g oS 5 538

ol odal V Jods )3 ol ol 48 s oolil o3l i
(035998950 Cens sl &y by (sladiges (ol o
Slaalse ols p U Jjesliw cov (Wire Cut |
bl o bawgi iy g 9 8513 WY B F
L o plosl gshw () 9 Coale 4l 9 (9500
5 155 yshaio b adyl (giluodlel (ol 9 (3l Shels
Bl g )3 (S59y9,8 plosl | ey Y (o)
dlge slaydgr ¢ il adgl dlge (gilwodlel (gly i plooil
DA ad Y Jada b sllas Jla 5y50 clasuin b adyl
50% el S slomydg (silameslal yolato ay
75% NiCrAlY+25%

NiCrAlY+50% 8YSZ

b9y 125%  NiCrAlY+75%

Lo gy jolate ol an i odlitl (Sl (g5lu3L]
GladlslS | 5 415 300 clacuns b NIiCIALY 4 8YSZ

8YSZ 58YSZ

S Sde 4y g B sy SlelS Olul gy olsed]

WL530,5 bglee addy 4 59 YA G o b g csls
Gtlomodly (Bl oSl oolatal b 2 [ty Lul 5
pLssl Metco 3MB i ay seoxe  (APS) (¢ yaunad]
Y ) e (idey (S S90 polate 4 .85
) Lipegll @b bausgs (25 idgy aul b plol 5l Ji3
A (ko3 (ag e Ve omAe e o3l b Luagll oniyles
oyl po )3 oy plog )Sin FoF dgdo &y o () U
0313 it i) T Jslomo 31 ealisl b Y 5 oo

2 Atmospheric Plasma Spray

Hiaba jl Jas awain dbgl jolate 4y .l 00l awyp
b eolawl V s L sllas i g a Vs
¥ pj e adlas 3)90 ()l de Gibgy ot
Sibgr daY 9 wiwmw d .cowl Hastelloy-x 5UT g
Seolyw gy asY g NICrAIY lewly 4V 5l i

el (BYSZ) Lyl b ons cusis (slisS i
dawly a0 5l ISUise by ol (gAudn )d il O
Sealy gy 40 Ll 5 (jonsls slaanY oY
Sl JSice ujeselS slaaY [ &Y NiCrAlY oS g
Seolys a3Y Laleg 5 (Sealy 9y 4 5 by Y
s a5 sl o (BYSZ) Lyl b o coods sloeS )
) s g o) S U sildas pse slacwlus
Ay (Sl e ey diwd 93 ¢ idgh cpl 50 i
o 5 WA 48,5 ja > Y g dw ol (oAl
50% ol u_ﬁf): A 0l (gAud > L)‘“‘“’?’
75% NiCrAlY+25%

NiCrAIY+50% 8YSZ

Y Ssie 4 25% NiCrAIY+75% 8YSZ 4 8YSZ
Db I Slaiges b 485 Jla5 > Y (el
[ I S SR I (O B N W IR VP O R S JOR W

Gl 0 o2l lis
lo—e 4 Hastelloy—x 5LJ1 pgw 5| 5o ) )
5 sl Lo ialojl plosl jglaie 4y s ooliswl &Y p;
aliwg 4 43,5 a5 Hastelloy—x 5W1pow i
b 4 S0 s pladises wire cut g (¢, Sl
s sLadigos 5 ok B Culbid g pian Y-

! Yttria-stabilized zirconia



2 LaasY clowd il olKiws 4 bgye (sla ol )b Aulyd 5 e anY ) gb 0393} y> 405 ym b S
Cawl 0l )55 Y Jgas Db oy S e o Ssle as Ve gled b e sl

Guid ol > eslawl 390 Hastelloy j‘L_.,lT).‘;,.m losd cuS 5 -1 Jga=>

Joses

Si Mn Cr Mo Cu Fe Co Ti Al

Sigdey  FF F TR A4 e VWIY o SY efees 2 \D

s

Nb W \4 C P S Sn Hf Mg

39 w030 VY - N o). § oo e f e <efeeld  ofe)

oS Ta Zr B Pb Ni
Sigeweyy <:/--0 Trace - «/*\ Base
ol L > osliwl 390 s, 9s Olasuine -V Jga=
Y ot S i 29 Gyl el Sidedrge  (heg,S) L yog ©lyd ojluil
sy Zr0»-8wt% Y,0; Metco 204 —NS $95 f-vo
buwlga¥  Ni-22Cr-10A1-1Y ~ AMDRY 962 &s5 IR
S sl g1 lownly by Sl 230l 3,90 Sl jiol)ly -V Jgax
JeRRe NiCrAlY 75 NiCrAlY 50 NiCrAlY + 25 NiCrAlY + YSZ
(Amdry962)  +25YSZ 50 YSZ 75YSZ  (metco204Ns)
ok~ A £ £ e R IR
s, v 5 8- 50 80 80
08518 ke g5 SCFH! A AD A A A
Oioee 58 s #5 SCFH VO 'O V0 V0 V0
2% J*“l’}lf—ui)u‘ cs SCFH v. v. v. v v.
(055D
P N £y Ib/hr Vo 0 v. v Yo
Lol alols Cm VY V. V. A A

! Standard Cubic Feet per Hour




Syl por (owitigo 9 ple

Il s Glgy (b anasiiin V-V
1,5 llio ~1-Y-Y

Lo g oid 008l oS gle jlaie o (gl cnl
e w a8 Bad ol sS4 ladigel Y oS
dged g 935 )8 Cile oole J3I> oad (ad dgy
0l Coile (sladiged (Jjoliww b o 90 Cilo b ol e
Vo LFe jl cilise slaio b olooskiw dluws 4
0955 ) olodl jed hawngs adiged (pupw (8)5 ©)j50
Ladges (oolod pdaw U i 03 gy anle )l o
593 3l Mals

ghw g9y 008 LSS sl Y Lt ) esalie gy
oo MEiji Jio (6595 058y Se 5l oalitul b cdiges
SBLe oy polal gl 4 Jate (2l (9> @

3,5 4y diged (g3ges gblie I

il Seb Jloel -V-Y

ol adepo dw ol 09y &Y aw 59y () S
A Y0 gled il yiulo S Jolis ()l JSw !
&b lial ()8 slod) ol Kislw as o WO+ b o] Sl
) W0+ glod ) (5)le S sl Yev )3 ((Flloglo y550
Kl a3 WO+ 5l Jislepaw als o Coles g 3, Kl
(Y JSS) Gl 4l Yoo Lo ol Sl a5 2 YO I

JeSi s 4B Sl e g3 3 (Sl S
(Sod cdlo) gamST 4Y JS5 pas 5 gamsT 4
o gl g aY Sl el > (Gl S
1 a8l el Sialay s g Ulo clls «inle )5 dls ya
SRSk pgd Al ye I (ST &Y WD)y (9 Sod b
2 sl Sed )18 adllas jolate 4 03 Jlaté o
OgeolinST loj jd GaBgs g9ls) (Sl sla IS 51 S
s o ool 5l gy o LSS ,L YO U (LaBys ey 81
byl pbol ayY Clasie w)y Olles

Temperature Temperature
B c
Service
e Ts [ Ts
(= nd o Heati Heati Cooling
Cooling
ET as¥ 23 = Ta Ta

A D Time Time

@ ) <)

9 TGO JuSits 5 OgamlasnST Oloj b (Gl (51> 3w Giubgs oxbaaw 4Y (595 2 ol Oloj —Los JSeuw -V JSb

QY ) 9 Jubgy e Silodds 9005 (7 9 TGO JuSis pae 9 OgawlaaunST Oloj 236 (0

Slnsigns slato ool sy a5 odlisal JS5 518 5 o

ot (a9 )1 Sy p sl oad 4B L5

" 15 b ¥ o led 5 go95

(XRD) s axisl bl g ~Y-Y-Y

ol jl asged 0 dgg0 slajld lwlis jalais 4



o gy S by Al g 5 Bl jyy oy <l S cJlos]

iy 4 By g0 bl jials SVl oo By o o &8
Ose3l o digad gl oglsy e p § StV Jgao
Oglg o pd 9 Se¥l Jode c 5 4 Bi g Vi g diten
ool 0aSg)958 (gl A 03998 (l—
S, L > [Y-YF NF]0=0.07, E=1141Gpa
Sl [YE]0=0.2 )l s idgy jD 294 o0

T 32 i )l g0 & (B 02gy9,39L by )
Cadgfl> )3 9 395 o0 iy (SB)9)8 o pgal (wled
DS Joos Slgs o 5l s aale &S Canl Jawgio Hlid
V=YY ¥ ]85 o duwlro ¥ dlaly 5 5w

P
H — max 5 (Y
24.5h

Y] ol 395 wlos 3os he g b dtsdin Pruax o] p3 &S
WDy o )8 oolaiinl Dyge i g CanSl widl Oluwlre
S5y 32 oS 5 Vsane g8 2 0digyg b Jlas! plSin
AS5oSoun oS 2 (15,8 &S b )0 g oo Dbl diged
08U ol alayly cd sl 4 il g9 00l jo S
sl ead slol slals s Job (1Sihe ¢ Kie s

(v

)L

K, = y[—
Ic c%

2 reduced modulus

&R-

s 1 X aail iy o8 ol 5o i8S )8 5
el sael cowd 4 ool ool g ags lndiges
b plol 3,5l glac,lS 3] oolizl L ajls

93 $9 5N GeSuwg S —F-Y-Y
Tescan Jae (SEM) (picg; (9 sl g8y Sin
(Inca OXFORD) EDS L, ISl 40 540 Vega
9 g Sigshy9e oY Culbiud (s g oy
3,5 odlaul oY 5JU]

32 250 (B S Pe gilodlel | Ly ladiges dlaiie pdans
509y F9 SN Sy Sim dlog 4 (gl 9 <85 )18
Loy b gglas 4 dng b S 4 bl
daw 5 (6% pgladl (rizmen 11D (5 pSojlul ord JiSts
yolis @iy Al g 23)5 4l ol (B3 by (sladiges
b plo EDS 01258 U] dluy 4

09,993l w9y 41 i o —F-T-¥
P9y A i S ojll sle calllas (50l
039958 CanSb B9, 4 pgmge 3)Sug) 0kig)9 5ol
S bygele S o oln 0,0 ol Mile
PS8 (e )l)8 (535998 Cov lawgie (59
0L nysy 31 slaaeS Sl )3 elads slacS 5 | el
D9 g0 x|

S35 48 Cul p3Y gy ol b A5 Al jslaie 4
08U g (s (STOL oo il o3le (SSlSe ols
3)90 Q5 dpwle 53 Ayl po )3 B 94h daslone CunSls
Cot dges SaiwY Jodo V alasly 516,85 5108 eolatl

VYN g o druslono (S3B) 5,8 (19051

!indentation fracture technique




Syl por (owitigo 9 ple

cdatio pda oy dgee (gliwly ¥ IS5 b ollas 00599,
Sliwly ) s  Soyis i o Jos! Lidg sloayY

1
E ) P 2 !
KIC = 8(—J T+—GCA (\G
H), % n
Top Coat
Indenter
Top |Bond
Coat [Coat
Bond Coat

290 LY 1 90 Sliwl) U5 2995 2 235909 8 Josl Suiledds 7 )b -V JSUi

adoly d Sliwd jelaies aiud O dblee b jl (50
Cod (gl 03398 (o I (Slasgerme (it (Jas
Mgzl dn dm dls o )0 L9 plol Cilisee (gl )l
$9) 3| s A 43903 0 9 Kic 258 ()l (o>
Mgad du o il Jad dolee s g lie 5l o ye
g o (et

0uig39,9936 ¢yg03T ploxsl —\-F-¥-¥

S5l 035998550 by A ST (65 oIl polate 4
Triboscope system (Histron Inc. USA) oK
e jeme olSiwd A oLl g8y 0kigy9)8 (S

AFM (NanoScope E, il 59y oSwg Soo
=y yodaies 45 dg Digital Instruments,USA)

8 03lal 3y50 gl Co diged o 3Sarss

35 0 5 oacis slsol slaS 5 Jgb (uSibe € ol 55 oS
slaS g clpc=(crterte;)/3S 5 Se b Sy,
=295 caly g Jlesl )L P wwwles gcp €1 (olais
04595958 (sl g Cowl diuuly 005gy9,8 dwdin & 45 Cul
o 5 Kb Jodo cui & H o E .070.016 guge8 5
L sldae cplplo [YY NF] s iolojl cow aiges

VY Nl punlsd & dlayl,

P (K 26 | Y4
/( foJ °

LYY Y sl e X —8(/H)/ oS
2o P/ e s dlayly oxins L5 0 alal,

Cuwl C©

K
5 "omsow«.ﬁ.ﬁ;@{ ICJ {

26
JnX,



e g ks Y
S Ibo iledllan - ¥

Wgad Jliblog)y 5l (539 GoSuwg e pugal Al =¥ IS
g by oo ol |y Jgeme 49> ()l s JiSs
Oibl ddgei )3 4S50, 5 o alan Mo pslas cpl
¥y g bhuly 4Y (g9 oY adhais dw oad plawdy

>l g 38 lajld Bpme (hdg) (g g o0 0D
S5 ol blis 5 Saolpo (slojle G yua o5 (5,

Sl go ibgr ) 39390 (slaoyas SSlo 35

&R-

540 eSe oy g0 MNS (6)J38)L &5 .cd S
3L sles o i a3 )S s 0 mNs™ (g)la )b £
LoVeees UN GO uN 05l 55 (glog s I (slas goone
Y ghaio glaw 5 dgee sliwly )3 Ve uN Jolgd
0kig)98 JI U ad Jlosl diged 0 ()l b0 (oS (29
ol diged (595 32 (KBy908 adgS 3 (sled LS L
O yolate a Matlab pgas Sl I3l ey 258
029,956 (1903l ot sladiges 3 S 5 Jobo g Ll
G (o 39 (Sladsged ()5 1,8 oolitul )90

Hidg 485 )15 0ad (Byme (Sl JSw

= el E PR
e as¥ 55

b (5302 425 (2 9 (Jaere 4V 95 (Wl (FUL> 3w Judgy Gges ghiio b jl (59 55Ul 98wy )See g geai - JS&

A 0l (iadryd (Sl e b ils ) e e
Cuds ) (S 5eeelS alisee sl o aasuie Jwolbb
bz glady¥ (oo pil s opl b el 00D 00
o=l 3 (SElSe 5 (S s (P e sl
0l (gdudayd sla i Lol Ll .ol oads aayY
asp Lol S L slaboe ply o sl YU cwglis
aS (glassS dau il o (YU ol olypuss) YL o)l
omls ) alin oy s & ol (Soel s el
G5 sow 00,8 o YU slaled ply )0 Cuoglin csly
2 03le Gl 5 S 5 A5 5l xS ole el (5318 adlge

LYY Ved o Syl sl i

g so 0423 Fiybyy STy & lawly Y Gl =¥ SS )
dl.mc‘lf»‘ JAL» sy e C)‘ll .J)b sy Hs b 9
il 4Y 5 o L (slge Loy 43,57 )15 o (g,
ol lagiag (Lol G Sk il g)lsleg) o
[Yo=YA] o) Sigs plo Gladss ) o Cul (glowdly

Cowl 005 c)LJS| Oi L
booye (6595 @oSwg e poad o -F S L sillae
AOlAB S )58 e (605 b e (59 2 2950 Y
Jols a Y & ga syl ey lislw La i by

NUSSUIT SPUPE v RPN KN

R ¥4 ).ub ‘"st)Lo-w 760)’) rf



Syl por (owitigo 9 ple

aon 5> A4S Cawl 0 (lowdly L SlgS 25 Jgene
S o sy (93)95 5 Clie S @ lalo
oLsj e glousdly (85l ayl)d o [MFTY DS o
YL sles JL8 (5)lul YSZ 13 (55 2053 A) Y205
ol a0 o isli8l ab S | e |y JUeST5 ZrO,
sy el @ po sloosl a5l 3 G lgie 4 olewdl
by )3 (Pl des) pisy dlbeiul slajl JSas
sl Jidl ()l e ol 53 [TV el o
FSd an oo oy ol g by Jlosl (e 00
JSis sl a (1) (luly das) pdy dlocil JUgs1y 56
Oylae a3, 5 oo (1) (Hhek) b dleal JUgs i 52
“ & ol ol a3 Pl oS g sleorl S0
S oo bt JUgS1 56 0 1) adgl )30 (sbyul mjg e
2 Ol aed) iy dlocil JUos155 56 bai @y oo
PYSZ iie » S cplpli [YO XY bad o 36 slod
S5 bl ol lerd oS5 g 2L b des Ll
lond oS 5 0l YL glaled > 5)lub 5B olesd
1S 15l JbgS15 56 Lai o8 ] (gl 4 (351 sled 53 ool
e Sl I (bglsee 9 oo (i e 3BT e

[V 5 sl JsS1y5 5
2 O8I g g o & Cusl odd (0158
(3Rl a3 Wee 515Vl slod) YL slaled (15 pme
FHY) ) (b (5 9 Bl (Sl sl S 5
L Galeyw on> SidlSgige 1 JoSuits 4 yoxie YSZ
J8 0355 3y g eomsS )3 [0 ¥V g oo 3UT (Lo
JeSeis oyl oxd (a5 JUgSy5 6 j) Sl o

% Y-depleted tetragonal phase

YH A5 el V¥ soileds # (50,95

R T S g U T s S

asuiss yslate 4y (XRD) ' eSSl ansl 3l 5JUT

Lol 29y Y g oad (L 29y 4Y 4yl g ol
pladl (as-sprayed) Licds Jlesl jI u aloldM osds
4S5 455ked Ll odds o3y i & S )0 s 5 A
0l dloul ik g ddgl osle g o 0nud S oyl o
e Lo L 039S 05 ST (oliond oS 5 )
) iy ol 5 (i) il o) JUS],
eolie it Sl ige 6 olpon oSin 16 5 (sl
A by bope (Bl 595Ul 5> Sl 5 56
ol 32l by GiBg Jloel 5l alobM ()l >
oS YSZ Y )5 sl 1 e 395000 sl Ygase
Lol .ol anily 295 (M-Z1O;) SiulS'gig0 (slisS 15
34 wmd e lis WSSl amdl il 3JUT «sadiss ol
(as-sprayed) Jlosl j| w dlolbd )l s Lidss
) (asl) i Ao JUgF15 e 6 5 opdle
(t'-Z1Os) (b dos) pdy Al JUeSTys 516 (ZrO,
)l 3529 55 SuilS gie 8 (G2l polie (aSe B
SIS a0 il bl 5 ol e 5 &
YSZ 39 13 59350 SilSgig0 L3 plod b cunl 0340
FB il 4 e olewdly Bl iz p 235 Bl
Cul 015 adgl 392 53 39290 SlS 50 B ) (slabasMe

(o0 JSid JS)
b 5L ol = Logs 5 (ol 5L3 plSo L (sllas
B LT sles 2 lsgS 5 (S5g dopd A ol slooS
58 ol il ol JU5135 3 [Vl Ji81,5

! X-Ray Diffraction Analysis
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